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The vegetation of the proposed National Botanic Garden in East London was sampled in 79 100-m2 quadrats and 
classified using TWINSPAN. Seven plant communities were identified, namely Acacia savanna, riverine forest, 
riverine thicket, coastal forest, coast scrub, dune margin scrub and a xerophytic community associated with the 
rocky promontories. DECORANA was used to determine the relationship between these communities and identified 
a gradient from the rocky promotories through dune margin scrub and coastal scrub to forest on the first axis 
and a gradient from Acacia savanna to forest on the second axis. Studies of aerial photographs and an old painting 
of the beach front showed that in this windy coastal environment the vegetation has remained stable for some 
time. Of the 71 families recorded, Poaceae and Asteraceae dominate the area in terms of genera and species 
numbers, although woody plants total more than 45% of the species. The trees and shrubs are distributed among 
the many families of the Tongoland - Pondoland floristic region, thus the area is floristically more subtropical 
than Cape. Alien vegetation covers a small area and with sound management can easily be eradicated. Recom-
mendations are made for the conservation of the region , the construction of parking facilities , tea-rooms, picnic 
spots and carefully designed paths and boardwalks for the public to visit and learn more about the indigeous 
coastal flora. 
Die plantegroei van die voorgestelde Nasionale Botaniese Tuin te Oos-Londen is in 79 kwadrante van 100 m2 
gemonster en d.m.v. TWINSPAN geklassifiseer. Sewe plantgemeenskappe is ge'identifiseer, nl. Acacia-savanne, 
rivieroewerwoud, rivieroewerruigte, kuswoud, duinrandstruikgewas en 'n xerofitiese gemeenskap wat met rotsagtige 
dele geassosiseer is. Die verwantskap tussen hierdie gemeenskappe is d.m.v. DECORANA bepaal en 'n gradient 
vanaf die rotsagtige dele deur duinrandstruikgewas en kusstruikgewas na woude op die eerste as en 'n gradient 
vanaf Acacia-savanne na woude op die tweede as. Ondersoek van lugfoto's en 'n ou skildery van die strand, dui 
daarop dat in hierdie winderige kusomgewing, die plantegroei vir geruime tyd stabiel gebly het. Van die 71 families 
wat aangeteken is, domineer die Poaceae en Asteraceae die gebied wat genus- en spesiegetalle betref, alhoewel 
houtagtige plante meer as 45% van die spesies uitmaak. Die bome en struike word verteenwoordig deur baie 
families van die Tongoland - Pondoland floristiese streek en die gebied is dus floristies gesproke meer subtropies 
as Kaaps. Uitheemse plantegroei beslaan 'n klein gebied en met gesonde bestuur kan dit maklik uitgeskakel word. 
Aanbevelings word gemaak wat die bewaring van die gebied betref, asook vir die konstruksie van parkeergebiede, 
teekamers , piekniekplekke en sorgvuldig beplande paadjies en plankpaaie vir die publiek om die inheemse 
kusplantegroei te besoek en te bestudeer. 
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Introduction of the area; 
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Very little has been written on the coastal vegetation in the 
East London area apart from a general description by Comins 
(1962). Lubke et al. (1987) classified the vegetation of the 
whole eastern Cape and the conservation potential of the 
vegetation types of this region has been studied by Everard 
(1985) (See also Lubke et al. 1986). 
(ii) to determine the interrelationships between the different 
communities; 
Cowling's studies (1983, 1984), although confined to the 
Humansdorp region of the eastern Cape also have applicability 
to this study because some of the coastal vegetation types 
extend into this region. The dune and rocky promontory 
studies made further to the west (Dyer 1937; Lubke 1983; 
Lubke & Avis 1985; McLachlan et al. 1987) are also relevant 
to the East London area. 
In the heart of East London a large portion of undeveloped 
coastal land exists which the municipality has proposed for 
development as a botanical garden. Their offer of the land 
to the National Botanic Gardens, Kirstenbosch prompted the 
Director to request us to conduct a study of the coastal 
vegetation of the area (Strong 1985). It is important that 
studies of the natural plant communities in this proposed 
coastal National Botanic Garden be initiated, before it be-
comes a reality. The aims of this paper are: 
(i) to describe the environment and the plant communities 
(iii) to identify the extent of exotic plant invasions which may 
influence future development of an indigenous botanic 
garden. 
(iv) to make recommendations on the importance of the area 
aesthetically, floristically and vegetationally as a botanic 
garden. 
The study area 
Locality 
The proposed National Botanic Garden (27° 55' East and 33° 
0' South) covers an area of approximately 102 hectares 
(Figure 1). The inland areas consist of densely wooded valleys 
not suitable for development and are surrounded by town-
ships, sports clubs, major roads and schools. The coastal 
section, bounded on the interior by the golf course, is un-
suitable as a recreational area as it is very rocky and therefore 
a major sewerage outfall was established at Bats Cave. These 
combined factors have produced a situation where, in the 
heart of an industrial and resort city, coastal land is still 
available for conservation and educational purposes. 
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Figure 1 The study area and its relationship to the rest of the city of 
East London. 
Physiography and geology 
Whereas along much of the eastern Cape coastline extensive 
dune fields occur, in this region only a narrow sandy beach 
exists (Figure 2). The unstabilized fore-dunes reach some 15 m 
above sea level, with stable dunes being found from 50 to 
100 m from the shore. Extremely high ancient stabilized dunes 
up to 70 m above sea level occur near Eastern Beach with 
occasional blow-outs in these vegetated areas. These vegetated 
dunes only extend a few hundred metres from the shore. 
The underlying geological formation is composed of 
sedimentary rocks of the Lower Beaufort Group (Karoo 
Supergroup). These mudstones or sandstones are evident along 
the rivers which dissect the study area. The overlying un-
consolidated sands near Bats Cave are reddish-brown which 
is apparently a consequence of Karoo dolerite, an intrusion 
which is evident at Nahoon Point. The rocky promontories 
near Bats Cave consist of dune-rock or aeolianite composed 
of calcareous sandstone formed by lime cementation of 
ancient sand dunes (Mountain 1962). 
Fieure 2 Topographical map of the study area. 
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The Blind River Valley has steep slopes and some cliffs on 
the western side but on the eastern side of the study area, 
there is a more gently sloping spur extending down to the river. 
The drainage area is small and only during rainy periods do 
the streams flow strongly. The river opens into a blind lagoon 
at Eastern Beach which is rarely flooded by high tides. 
Climate 
Rainfall reaches a peak in March and then declines to a 
minimum in June (Figure 3). The highest temperatures are 
recorded in February and the lowest in July with a mean 
monthly temperature of 18,3°C. 
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Figure 3 Climate diagram for East London (Data from Meteorological 
Office, East London). (a) - altitude (m); (b) - mean annual tem-
perature COC); (c) - mean annual rainfall (mm); (d) - number of 
recording years (rainfall); (e) - number of recording years (tempera-
ture); (f) - highest annual rainfall (mm); (g) - lowest recorded annual 
rainfall (mm); (h) - mean monthly rainfall ; (i) - mean monthly 
temperature. 
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The predominant winds in winter are westerly and north-
westerly, and in the summer, the winds are predominantly 
easterlies (Figure 4). East London is one of the most windy 
regions in South Africa when compared with other coastal 
areas (Heydoorn & Tinley 1980) as only about 11 OJo calms 
occur in the summer and 6% calms in the winter months. 
Methods 
Quadrats (79) of 100m2 were randomly located within strata 
that were subjectively defined according to gross vegetation 
structure (Figure 5). All species present as well as environ-
mental data for each quadrat were recorded and the species 
assigned a cover-abundance value (Werger 1972). Prior to 
numerical analysis, the cover-abundance values (a) were 
transformed to a numerical series {b) as follows (Westhoff 
& van der Maarel 1978): 
(a) r + 1 2m 2a 2b 3 4 5 
(b) 1 2 3 4 5 6 7 8 9. 
Species only occurring once or twice in the data set were 
removed and two extreme quadrats (1 & 60) were deleted 
Winter 
~-~ 9-15 1 16-25 1 26-38 1 38 > 1 
Summer 
WIND SPEED 
(MILES PER HOUR) 
ARCS REPRESENTS 5% INTERVALS 
PERCENTAGE OF CALMS WITHIN THE CIRCLE 
Figure 4 Wind roses for East London . (Data from Meteorological 
Office, East London). 
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(1 with only a single species, and 60 with heavy alien infestation). 
Two-way indicator species analysis (TWINSP AN) resulted in 
a community classification (Gauch 1982) and a sorted species-
by-quadrat matrix which was further sorted by subjective 
rearrangement using a word processor (Palmer & Lubke 
1982). Ordination of the data were carried out using detrended 
correspondence analysis (DECORANA; Gauch 1982). The 
communities were mapped on 1: 10 000 aerial photographs. 
Vegetation change in the Eastern Beach dunes was studied 
using aerial photographs (1958, 1963, 1972 and 1983) and an 
old painting of the area. 
Results 
Vegetation classification 
There are seven major plant communities identified in the 
study area (Figure 5), produced by manual manipulation of 
the TWINSP AN table. Table 1 shows the differential species 
and their constancy in each community. Classification of the 
eastern Cape coastal communities are the subject of a more 
extensive study (Lubke unpublished data) and the subtropical 
thicket classification is under review by Everard (1985) so the 
communities identified here must be regarded as tentative 
groupings which will fit into a broader classification when 
these results are published. 
Rocky promontory community 
This community is especially well represented at Bats Cave 
(Figure 6). The habitat is characterized by extreme exposure 
to insolation and winds laden with salt spray. The area is 
mostly south facing with an altitude of 2 to 12 m a.s.l and 
thus exposed to wave splash. The height of the vegetation does 
not exceed 20 em and the cover ranges from 15 - 30%. This 
community is similar to those of Cove Rock, the Three Sisters 
and Dias Cross (Lubke unpublished data) but not as species 
rich. 
Dune margin scrub 
This is sub-divided into the litoral strand vegetation (Lubke 
et a/. 1987) which occurs along the beach on unconsolidated 
sand, and the dune margin scrub proper. At Eastern Beach 
the only pioneer plant on the fore-dunes is Arctotheca 
populifolia (Quadrat 1 ommitted from TWINSP AN and 
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Figure 5 Veget<>.tion map of the proposed coastal National Botanic Garden and the location of the 79 sample quadrats (Nos I -79). 
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Table 1 Constancy of species in communities derived from TWINSPAN table 
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No. of quadrats 6 5 9 21 11 20 5 
Slope (0) 8-10 10-20 3 -12 10-45 5-60 2-50 0-30 
Aspect SW ,W S,E,W N,E,S,W E,S,W, E,N,S, S,SW,SE S,SE 
SW SW 
Altitude (m) 20 - 45 20-34 15 - 40 14 - 88 35 - 60 5 - 75 2 - 12 
No. of species 18 - 42 20 - 32 18 - 44 10 - 39 13 - 28 9 - 25 7 - 16 
Coverage of herbs (070) 15 - 90 20-70 5-70 1-90 5-60 0 - 40 15-30 
Coverage of shrubs (070) 40-90 50-90 0-90 15 - 95 40-100 
Coverage of trees (070) 10 - 80 20 - 80 0-80 0-100 0 - 90 
Total coverage (070) 80 - 120 140 - 200 95 - 190 90 - 210 80- 115 25 -100 15 - 30 
Acacia savanna differential species 
Acacia karroo 5 
Cheilanlhes viridis 5 
Senecio plerophorus 5 
Bobarlia orienlalis 3 
Burchellia bubalina 3 
Cenlella asialica 3 
Diospyros dichrophylla 3 
Heleropogon conlortus 3 
Hyparrhenia hirla 4 
Eugenia albanensis 4 
Eragroslis curvula 4 
Cymbopogon marginalus 3 
Riverine forest differential species 
Scholia lalijolia 3 2 
Chaetachme aristata 4 
Riverine thicket differential species 
Hypoestes verticillatis 4 2 
Acalypha glabrata 4 
Canthium ciliatum 3 
Hippobromus paucijlorus 2 5 
Dalbergia armata 5 5 
Cussonia spicata 4 4 
Euphorbia triangularis 4 3 
Species common to riverine forest, riverine thicket and coastal forest 
Psycho tria capensis 1 1 3 2 
Behnia reticulata 1 3 3 
May tenus heterophylla 2 5 4 3 
Grewia occidentalis 4 3 1 2 
Brachylaena discolor 4 1 3 3 2 
Carissa bispinosa 3 4 4 
Dovyalis rotundijolia 1 4 4 
Cap paris sepia ria 2 2 3 
Panicum aequinerve 4 5 2 
Euclea natalensis 2 4 1 
Rhoicissus tomenlosa 3 2 2 
Dracena hookerana 2 1 2 
Fagara capensis 1 2 
Hypoesles aristala 3 1 
Harpephyllum caffrum 2 3 1 
Maeura caffra 2 2 2 
Panicum deustum 3 3 
Coastal forest differential species 
Sideroxylon inerme 2 1 2 4 
Cassine aethiopica 2 4 
Cordia caffra 2 
Acokanlhera oblongijolia 3 
Pupalia atropurpurea 3 
Sansevieria hyacinlhoides 2 
Cynanchum obtusijolium 1 1 2 
Rhoiacarpos capensis 1 2 3 
Asparagus africanus 2 1 3 2 
Allophy/us natalensis 2 2 2 1 
Pavetta revo/ula 2 1 2 
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Table 1 Continued 
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Slope (0 ) 8-10 10-20 3 - 12 10 - 45 5-60 2-50 0 -30 
Aspect SW,W S,E,W N,E,S,W E,S,W, E,N,S, S,SW,SE S,SE 
sw sw 
Altitude (m) 20-45 20 - 34 15 -40 14 -88 35-60 5-75 2-12 
No. of species 18 - 42 20 - 32 18 - 44 10 - 39 13 - 28 9-25 7 - 16 
Coverage of herbs (OJo) 15 - 90 20 - 70 5-70 1-90 5-60 0 - 40 15 - 30 
Coverage of shrubs (%) 40 -90 50 - 90 0 - 90 15 - 95 40 - 100 
Coverage of trees (%) 10-80 20 -80 0 -80 0-100 0 - 90 
Total coverage (%) 80-120 140 - 200 95 - 190 90-210 80 - 115 25 - 100 15 - 30 
Rhoicissus tridentata 3 
Mimusops caffra 
Euclea racemosa 
Maytenus proc11mbens 
Cassine tetragona 
Coastal scrub differential species 
Solanum americanum 
Olea exasperata 
Scutia myrtina 
Imperato cylindrica 
Rhyncosia carribea 2 
Stipagrostis zeyheri 
Dune margin scrub differential species 
Passerina rigida 
Meta/asia muricata 
Polycarena cuneijo/ia 
Rhus crenata 
Ficinia latera/is 
Helichrysum cymosum 5 
Asparagus densijlorus 
Eugenia capensis 
A nthospermum littoreum 
Carpobrotus deliciosus 2 
Chrysanthemoides monilifera 3 
Senecio elegans 
Silene primulijlora 
Cynanchum nata/ilium 
Othonna carnosa 
Ipomoea ficijo/ia 
Rocky promontory community differential species 
Chenolea diffusa 
Galenia secunda 
Limmonium scabrum 
Sonchus dregeanus 
Sporobolus virginicus 
Tetragonia decumbens 
Mesembryanthemum aitonis 
DECORANA) with an abundance of 12-25%. It tends to 
stabilize hummock dunes. At Nahoon Point there are large 
fore-dunes present that are up to 3 - 4 m high with a 30° slope 
(Figure 7). They are almost entirely dominated by the pioneer 
species Scaevola plumieri. 
The dune margin scrub proper is found along the upper-
most beach limit along the coastal section at an altitude of 
20 m a.s.I. It also follows the contours of the blow-outs -
the highest of which reaches an altitude of 75 m. Along the 
coastline the vegetation is conspiciously wind-pruned (Figure 
8). The 40-cm - 1 ,5-m tall shrubs Passerina rigida and 
Meta/asia mu.ricata dominate the community in some areas. 
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In other areas such as along margins of the blow-outs on 
30- 40° slopes, the dominant species are Rhus crenata, Scutia 
myrtina, Euclea racemosa and Chrysanthemoides monilifera. 
In hollows within the blow-out areas a scrub vegetation with 
Myrica cordifolia and Meta/asia muricata as dominants is 
found which is similar to that found in bush pockets of the 
Alexandria dune field and further west (Lubke unpublished 
data). 
Coastal scrub 
This community covers the greatest area in the proposed 
Botanic Garden. It consists of densely packed shrubs with 
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Figure 6 An aerial view of the Bats Cave area showing rocky pro-
montories, coastal scrub and coastal forest in the background along 
the golf course. 
Figure 7 Looking west from Nahoon Point, with hummock dunes in 
the foreground and middle distance and coastal scrub on the steep slopes . 
associated climbers and small trees (Figures 6, 7 & 8). The 
average height is from 80 cm - 1,5 m with some of the small 
trees extending to 2 m. The herbaceous layer ranges from 
20 - 40 cm in height, with some of the grass species reaching 
1 m in places. Periodic fires play an important role in 
determining vegetation structure. 
Coastal forest 
This community is found inland of the coastal scrub. It is 
more protected and the trees attain heights of up to 10 m 
(Figure 8). On the seaward side dominants include Mimusops 
cajjra, Euclea racemosa, Cassine tetragona and May tenus 
procumbens and on the inland side Sideroxylon inerme is 
dominant with sub-dominants including Cassine aethiopica 
and Cordia cajjra. The undergrowth is dominated by Pupalia 
atropurpurea. 
Riverine thicket 
This community is predominant in the inland sections of the 
study area. The tree layer ranges from 5 - 8 m in height and 
averages 50070 cover, but in some areas, this increases up to 
80070. There is a dense (75070 cover) shrub layer of 3 - 4 m 
with Hippobromus pauciflorus and Canthium ciliatum being 
common species. The herbaceous layer is up to 1 m in height 
with a 5 -70070 cover and Acalypha glabrata as dominant. 
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Figure 8 Wind-pruned steep slope facing east , with more protected 
coastal scrub and low forest in the background. 
Euphorbia triangularis is abundant in a succulent riverine 
thicket variation. 
Riverine forest 
This forest occurs along drainage courses. It is usually do-
minated by Schotia lalifolia which ranges in height from 
5 - 15 m, with a cover of 20 - 80070 (Figure 9). Sub-dominants 
include Chaetachme aristata and Hypoestes verticillaris (in the 
herbaceous layer). The shrub layer represented by May tenus 
heterophylla, Carissa bispinosa, etc. ranges from 3 - 6 m with 
a cover of 40 - 90070 . The herbaceous layer of few herbs and 
grasses (Table 1) reaches up to 1 m in height with a 20 - 80070 
cover. 
Acacia savanna 
Evidence from past aerial photographs indicates that this 
vegetation type has diminished as housing development 
expanded. It is now restricted to the upper reaches of the Blind 
River Valley and a small section is present near the coast at 
Eastern Beach. It is dominated by Acacia karroo, 1,5 - 2 m 
in height with a 10 - 20070 cover. Senecio pterophorus do-
minates the ground cover. Bush clump thickets are inter-
spersed in the Acacia savanna, and here the shrubs are from 
3 - 4 m in height with an 80070 cover. 
Alien vegetation 
Quadrat 60 which was omitted from the computer program 
was located just below the riverine thicket. It is a disturbed 
swampy area that was originally a rubbish dump which has 
S. Afr. J. Bot., 1988 , 54(1) 
now been overgrown by exotics. Species include Ricinus 
communis, Phytolacca diocia, Cardiospermum sp. and 
Lantana camara. This area should be cleared as it is an 
artificial community. Sesbania punicea is also found along 
the open banks of the rivers and along the margins of 
disturbed areas of the riverine thicket and in the Acacia 
savanna especially along John Bailie Drive. 
Vegetation ordination and community relationships 
On the basis of DECORANA two gradients were identified 
(Figure 10). The first axis shows a gradient from the rocky 
promontory community through dune margin scrub, coastal 
scrub to coastal forest. The second axis illustrates a gradient 
from Acacia savanna through riverine thicket and riverine 
forest to coastal forest. The latter two communities are very 
similar and difficult to separate in the scatter diagram. There 
is an increasing diversity of species along both of the gradients. 
Figure 9 Riverine forest in the deep valleys dominated by large Schotia 
/atijo/ia trees and occasional Euphorbia triangularis communities. 
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Whereas the two extreme commurutJes, as shown on the 
opposite ends of the constancy table (Table 1), are low in 
species diversity and have a high constancy of the differential 
species, there is an increase in diversity throughout the other 
communities culminating in the riverine and coastal forests . 
Many species are common to both these communities (Table 1). 
The gradient of the first axis could be ascribed to both 
decreasing salinity due to salt spray, and wind velocity as one 
moves from the shoreline to the interior. In addition this could 
also be a moisture gradient from low availability on the rocky 
shores to high availability in the coastal forest. Whereas the 
rainfall is probably fairly constant throughout the area the 
exposure of the rocky shores and sand dune slopes and high 
insolation and winds experienced by these communities would 
lead to rapid evaporation or drainage and less water available 
for the plants that occur there. The gradient of the second 
axis could also be related to moisture, as in the open savanna 
habitat greater evaporation and drainage of the slopes would 
result in a drier soil than in the valley bottoms and along water 
courses. 
Consequently one finds both an increase in stature and 
diversity of species particularly along the gradient from the 
shore to the inland communities . Even though the coastal 
scrub is quite diverse in species composition, the plants are 
severly wind-pruned or salt-burned by the strong winds and 
spray that these seaward-facing slopes are exposed to. Further 
inland in protected hollows behind the large dunes on the 
leeward side, the coastal forest predominates, reaching luxu-
riant proportions in some protected areas where moisture 
availability and nutrients are presumably much higher. 
The relative stability of the vegetation was indicated by 
examination of the aerial photographs over a period of years . 
There appeared to be little change in the vegetation and the 
only region mapped in detail was the blow-out on the large 
dune near Eastern Beach. This blow-out (Figure 11) does not 
appear to have contracted or expanded much over this time 
t. ACACIA SAVANNA 
• RIVERINE FOREST 
., RIVERINE TICKET 
e COASTAL FOREST 
o COASTAL SCRUB 
o DUNE MARGIN SCRUB 
., ROCKY PROMONTORY COMMUNITY 
DUNE MARGIN SCRUB 
DCA Axis 1 
ROCKY PROMONTORY 
COMMUNITY 
Figure 10 Ordination of quadrats using DECORANA and the corresponding plant communities described by TWINSPAN in Table 1 (See Figure 5 
for the location of the quadrats). 
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Figure II Map showing the changes in the vegetation around the blow-
out on the large dune near Eastern Beach (See Figure 12). 
period, indicating that the dune vegetation is relatively stable. 
This is further emphasized when one compares a painting of 
the blow-out made by l.R. Brown (Anon 1985) between 1903 
and 1905 (Figure 12b) and a photograph of the same area 
taken in May 1985 (Figure 12a). Moult (1951) made a study 
of East London in the 1940's and early 1950's and the 
vegetation of the beaches and dunes was also very similar at 
that time (Figue 12c). 
Floristic and physiognomic composition 
The species present in the area have been analysed according 
to the main families and genera (Table 2). Poaceae and 
Asteraceae dominate. Many of the families with a larger 
number of species are woody plants of the Tongoland-
Pondoland floristic region (Cowling 1983; Lubke et al. 1987), 
for example, Ebenaceae, Celastraceae, Sapindaceae, etc. The 
flora is distinctly more subtropical than areas further to the 
west such as the Albany and Bathurst and Humansdorp 
districts which have been analysed floristically by Lubke 
et al. (1986). The Cape floristic element (Cowling 1983) is 
poorly represented by only a few species of the Rutaceace, 
Iridaceae and Aizoaceae in this region. 
As was found with the majority of the eastern Cape region 
(Lubke et al. 1986) the number of endemics is low (5 species) 
and there are only four species listed as rare and three of 
uncertain stature (Everard 1985; and see Table 3). However, 
in this survey, although the whole region has been covered, 
it is still likely that more species will be discovered during more 
intensive surveys. The cryptogams were not studied at all and 
onJv two ferns were recorded. The intertidal algae of the area 
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Figure 12 Illustrations of the Eastern Beach. (a) Photograph taken in 
May 1985 to show the nature of the vegetation and the presence of 
a large blow-out extending to the top of the highest dune as was evident 
in J.R . Brown's painting. (b) Photograph of a painting by John Roland 
Brown, housed in the 1820 Settler Memorial Museum in Grahamstown, 
probably dated between 1903 and 1905. (c) The East London beach 
front in the late 1940's (from a thesis by Moult 1951). 
are quite diverse as noted by Klenk (1985) in a study of the 
Bats Cave area. 
The distribution of the species in the different life forms 
is shown in Figure 13. As would be expected there is a large 
number of woody plants (45,5070) in the study area, followed 
by herbs (21,8%) and graminoids (14,1 %). Exotic species and 
succulents which form part of the various life forms in this 
diagram are not abundant and only comprise 4,0% and 2,8% 
of the total flora, respectively. 
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Table 2 Families of flowering plants in the study area 
arranged in decreasing order of species number 
Families No. of genera No . of species 
Poaceae 23 28 
Asteraceae 13 23 
Anacardiaceae 3 13 
Rubiaceae 8 13 
Fabaceae 8 12 
Liliaceae II 12 
Ebenaceae 2 7 
Cyperaceae 5 7 
Asclepiadaceae 4 6 
Celastraceae 3 6 
Euphorbiaceae 5 6 
Rutaceae 5 5 
Convolvulaceae 1 5 
Iridaceae 4 4 
Vitaceae 2 4 
Sapindaceae 3 4 
Flacourtiaceae 3 4 
Oleaceae 3 4 
Santalaceae 3 3 
Acanthaceae 2 3 
Sapotaceae 2 3 
Myrtaceae 3 
Capparidaceae 2 3 
Solanaceae 2 3 
Families with 2 species: Apocynaceae, Amaranthaceae, Mesembryan-
themaceae, Apiaceae, Chenopodiaceae, Ranunculaceae, Crassulaceae, 
Aizoaceae, Geraniaceae, Verbenaceae, Scrophulariaceae, Lamiaceae, 
Ochnaceae, Urticaceae, Meliaceae, Phytolacaceae. 
Families with 1 species: Malvaceae, Gentianaceae, Commelinaceae, 
Araliaceae, Moraceae, Cucurbitaceae, Campanulaceae, Myricaceae, 
Polygalaceae, Orchidaceae, Thymeleaceae, Palmaceae, Pittosporaceae, 
Plantaginaceae, Dipsacaceae, Bignoniaceae, Goodeniaceae, Caryophyl-
laceae, Strelitziaceae, Tropaeolaceae, Juncaginaceae, Typhaceae, 
Viscaceae, Loranthaceae, Rhamnaceae, Rhizoporaceae, Tiliaceae, 
lcacinaceae, Ulmaceae, Boraginaceae, Plumbaginaceae. 
Table 3 List of exotics and rare and endemic species 
(source Everard 1985) 
Exotics 
Rare 
Uncertain if 
safe or not 
Endemic to the 
eastern Cape 
Acacia cyclops (Rooikrans) 
A. saligna (Port Jackson wattle) 
Cardiospermum halicacabum (Blaasklimop) 
Euphorbia pulcherrima (Poinsettia) 
Lantana camara (Lantana) 
Phytolacca diocia (Belombra) 
Ricinus communis (Castor oil bush) 
Rivina humilis 
Sesbania panicea (Sesbania) 
Solanum mauritianum (Bugtree) 
Tropaeolum majus (Nasturium) 
Bobartia orientalis 
Cassipourea flanaganii 
Clivia nobilis 
Gladiolus gueinzii 
Kyllinga alba 
Limonium scabrum 
Mariscus macrocarpus 
Bobartia orientalis 
Pentaschistis heptamera 
Polycarena cuneifolia 
Rhoiacarpus capensis 
Silene primuliflora 
GEOPHYTES 
6,0% 
19 
CREEPERS 
10,9% 
1,6% 
Figure 13 Pie-chart showing the different life-forms of the species in 
the study area. Others refer to ferns and mistletoes (2 species of each). 
Discussion 
The seven plant commurutIes described in this study are 
identified more for convenience than as a definitive study. 
Although they do form natural groupings (Table 1, Figure 5) 
they should fall into the broader classification of the eastern 
Cape coastal vegetation (Lubke unpublished data) and the 
studies on the thicket vegetation (Everard 1985). Further study 
on the vegetation of the gardens will, however, be facilitated 
by the existence of these descriptions and illustration of the 
distribution of the community types. 
The gradients that were identified on the two axes of the 
DECORANA scatter diagram (Figure 10) can be related to 
the process of community change within the psammosere and 
lithosere that have been documented for the eastern Cape 
coastal communities by Dyer (1937) and more recently by 
Lubke & Avis (1985). Similar studies have been carried out 
by Ward (1980) in Natal. The dynamics of the community 
relationships in this study are not as clear as in earlier studies 
and which have been substantiated by a study at Kleinemonde 
by Avis & Lubke (unpublished data) who also used DECO-
RANA as a descriptive technique. The successional changes 
leading to a climax coastal forest in the seaward regions of 
this site, and riverine forest in the inland river valleys, are 
however evident from this study. 
Because of the great variety of plant communities (Figure 5) 
and diversity of families and species (Tables 1 to 3) and 
different life-forms (Figure 13), this region is of great scientific 
interest and economic and educational value. The distinct 
gradients and zonation of plant communities may be related 
to the environmental factors, thus providing an area of great 
potential for teaching the principles of coastal ecology. The 
vegetation is still in relatively pristine condition and with 
careful development, could be opened up into an area of great 
tourist interest and scenic beauty. With these aims in mind 
an effort should be made to conserve all aspects of the area 
and particularly the rapidly diminishing Acacia savanna so 
as to provide a region rich in species and diverse in community 
types. 
Although aliens are present in this area, infestation has not 
reached epidemic proportions and eradication could easily be 
achieved. Once removed, a minimum amount of maintenance 
20 
would be necessary to keep this area free from aliens. Despite 
many illegal bushdwellers in the forests the effects of trampling 
and wood gathering are minimal. Once the garden has been 
established, management of the area would allow for better 
control over access and use of the region. 
The attractive and varied landscape of this coastal region 
has maintained its original condition in spite of the develop-
ment of a city with many recreational and housing develop-
ments surrounding it. With restricted and well-planned paths 
and boardwalks, the flora of the region could be attractively 
displayed and indigenous coastal species cultivated and 
labelled. There are areas where adequate amenities such as 
tea-rooms, picnic spots and parking facilities could be pro-
vided. None of the communities described are adequately 
conserved or displayed to the public in other areas of our 
coastline. Therefore, we would recommend that this area be 
made into a National Botanic Garden as efforts to conserve 
and develop a coastal garden would prove fruitful, both from 
an educational and an aesthetic point of view. 
Acknowledgements 
We are grateful to the National Botanic Gardens for financial 
support; Mr G. Barrow, Town Planner of Parkin, Tomlinson 
and Partners for the provision of maps and aerial photo-
graphs; Mrs E. Brink and Dr A. Jacot Guillarmod of the 
Albany Herbarium who assisted with many of the plant 
identifications; Mrs M.D. Nash of the Albany Museum for 
allowing access to paintings; Mr F.L. Moult for providing 
old photographs of East London; Mr O. West who gave 
assistance on cartographic procedures; Mr D.A. Everard and 
Mr A.R. Palmer for computer assistance; and Mrs B. Strong 
who typed the original thesis . 
References 
ANON, 1985. South African paintings, 1898 - 1941. From the 
Grahamstown Fine Art Association Collection, Albany 
Museum, Grahamstown. 
COMINS, D.M. 1962. The vegetation of the districts of East 
London and King William's Town, Cape Province. Mem. bOlo 
Surv. S. Afr. 33 . 
COWLING, R.M. 1983. Phytochorology and vegetation history in 
the south-eastern Cape, South Africa. 1. Biog. 10: 393 - 419 . 
COWLING, R.M. 1984. A syntaxonomic and synecological study 
in the Humansdorp region of the Fynbos Biome. Bothalia 15: 
175-227. 
S.-Afr. Tydskr. Plantk., 1988 , 54(1) 
DYER, R.A . 1937. The vegetation of the divisions of Albany and 
Bathurst. Mem. bOlo Surv. S. Afr. 17. 
EVERARD, D.A. 1985 . The conservation status of some unique 
plant communities in the eastern Cape. M.Sc. thesis, Rhodes 
University, Grahamstown. 
GAUCH, H .G. 1982. Multivariate analysis in community ecology. 
Cambridge University Press , London. 
HEYDOORN, A.E.F . & TINLEY, K.L. 1980. Synopsis of the 
Cape Coast: Natural features, dynamics and utilisation. Part 1. 
Estuaries of the Cape series. CSIR Research Report 380, CSIR, 
Pretoria. 
KLENK, T.C 1985. The effect of sewage on the distribution of 
seaweed at the Bats Cave East Bank Sewage outfall in East 
London, South Africa. M.Sc. thesis , Rhodes University, 
Grahamstown. 
LUBKE, R.A. 1983. A survey of the coastal vegetation near Port 
Alfred, eastern Cape, 1982 AETF A T Congress Proceedings. 
BOlhalia 14: 725 -738 . 
LUBKE, R.A. & AVIS, A.M., 1985. Succession on the coastal 
dunes and dune slacks at Kleinemonde, eastern Cape, South 
Africa. Proceedings of the 11 th AETFAT Congress, St. Louis. 
LUBKE, R.A ., EVERARD, D.A. & JACKSON, S. 1986. The 
major biomes of the eastern Cape with emphasis on their 
conservation. BOlhalia 16: 251 - 261. 
LUBKE, R.A., TINLEY, K.L. & COWLING, R.M . 1987. 
Vegetation of the eastern Cape. In: Towards an environmental 
plan for the eastern Cape, eds Bruton, M.N. & Gess F.W. (in 
press). 
MCLACHLAN, A ., MATHER-PIKE, C & DU TOIT, P. 1987. 
Sand movement, vegetation succession and biomass spectrum in 
a coastal dune slack. 1. Aird. Environ. 12: 9 - 25 . 
MOULT, F.L. 1951. East London and its geographical setting. 
M.A. thesis, Rhodes University, Grahamstown. 
MOUNTAIN, E.D. 1962. Geology. In: The Border Region. 
Natural environment and land use in the eastern Cape, ed. 
Board, C pp. 6 - 24, Oxford University Press, Cape Town. 
PALMER, A.R. & LUBKE, R.A. 1982. The sorting of species -
releve groups in phytosociology by means of an information 
processor. S. Afr. 1. BOI. 1: 7 - 9. 
STRONG, ALISON 1985. A vegetation study of the proposed 
National Botanic Garden in East London. B.Sc (Hons.) thesis, 
Rhodes University, Grahamstown. 
WARD, CJ. 1980. The plant ecology of the Isipingo Beach area, 
Natal, South Africa. Mem. bot. sur. S. Afr. 45. 
WERGER, M.A.J . 1972. Species - area relationship and plot size: 
with some examples from South African vegetation. BOlhafia 
10: 583 - 594. 
WESTHOFF, V. & VAN DER MAAREL, E. 1978. The 
Braun - Blanquet approach. In: Classification of plant 
communities, ed. Whittaker , R.H. pp. 287 - 399, Junk 
Publishers, The Hague. 
